The Mazury complex of northeastern Poland forms a 200 km long, E Á/W trending anorthosite Á/mangerite Á/ charnockite Á/granite belt derived from bimodal, multiphase anorogenic magmatism and is similar to the classic anorogenic complexes of the Fennoscandian Shield (e.g. Wiborg, Salmi and Ragunda). 
Introduction
The Mazury complex in northeastern Poland belongs to the East European craton that occupies the northeastern half of Europe (Fig. 1) . The Polish part of the craton is covered by Phanerozoic platform sediments that vary in thickness from Â/420 m in the east to Â/6500 m in the west by the Trans European suture zone (TESZ); the crystalline basement dips generally to the southwest. The Precambrian bedrock beneath the platform sediments belongs to the southern margin of Fenno- Fig. 1 . Major tectonic provinces and crustal boundaries of the East European craton after Bogdanova and Gorbatschev (1997) scandia that, as a whole, constitutes a collage of continental and arc-related terranes amalgamated during the Proterozoic collisional orogeny between 2.0 and 1.7 Ga (Bogdanova et al., 1994; Bogdanova and Gorbatschev, 1997) . In its southern part, the East European craton is composed of several SW Á/NE trending metamorphic belts: the central Belorussian belt, the Belorussian-Baltic granulite belt, the Latvian Á/East Lithuanian belt and the West Lithuanian granulite domain (Fig. 1) . These have been distinguished in the Baltic states (Lithuania, Latvia, Estonia) and in Belarus using gravity, aeromagnetic and drill core data and have different lithologic, geochronologic and structural traits. In the past, the crust was considered to be Archaean, but recent geochronological data indicate a Proterozoic age (e.g. Huhma et al., 1991; Bogdanova et al., 1994; Sundblad et al., 1994; Claesson et al., 2001) . Most authors consider the crustal domains of the East European craton to continue southwestward to the Polish territory and to be truncated by the Teisseyre Á/Tornquist line. However, correlation of the Polish domains of the East European craton (e.g. Pomeranian massif, Ciechanow belt, Mazovian massif; see Fig. 1 ) to those of the adjacent countries is still a matter of debate (Ryka 1973a (Ryka ,b, 1982 . Claesson et al. (1995) and Morgan et al. (2000) provided isotopic data that imply a Mesoproterozoic age for the Mazury anorthosite Á/mangerite Á/ charnockite Á/granite (AMCG) suite. Mesoproterozoic AMCG suites (including the classic Finnish rapakivi granites) are well known from the exposed parts of the East European craton (Rämö and Haapala, 1996) and correlation of the Mazury complex to these suites will be important. In this paper, combined UÁ/Pb and Ar Á/Ar geochronological and petrological data on granitoid rocks from four boreholes in the Mazury complex will be discussed. The aim is to determine the emplacement ages from several parts of the Mazury complex to see whether the complex represents a single magmatic pulse or is multistage. A correlation to the classic Fennoscandian rapakivi granites is also presented and relation of Mazury to large scale E Á/W trending lithospheric discontinuities is discussed.
Regional geology

Mazury complex
The Polish part of the East European craton consists of several tectono-metamorphic units (Mazovian, Dobrzyn, Pomeranian; Kubicki and Ryka, 1982) which are separated by granulitic gneiss domains (e.g. Podlasie, Ciechanó w, Kaszuby). U Á/Pb zircon and Nd isotopic data on the plutonic and volcanic country rocks of the Mazury complex indicate Palaeoproterozoic ages of 2.1 Á/ 1.8 Ga (Claesson and Ryka, 1999; ValverdeVaquero et al., 2000; Claesson et al., 2001 ). Claesson (1996) and Claesson et al. (2001) dated metamorphic events by the U Á/Pb method at 1.95 Á/ 1.79 Ga. The Mazury complex comprises a 200 km long and 40 km wide zone of granitoids and anorthosite Á/norite massifs that crosscuts the granulite and amphibolite facies domains ( Figs. 1 and  2 ). An E Á/W trending shear zone controls the distribution of the Mesoproterozoic intrusions (Duchesne et al., 1998; Wiszniewska et al., 1999) . The rock types of the complex include leucogranite, quartz-monzonite, monzonite, granodiorite and monzodiorite (Lorenc and Wiszniewska, 1999; Baginski et al., 2001a,b) . Three anorthosite massifs (Ketrzyn, Suwalki and Sejny) have been recognized (Fig. 2) ; Suwalki was extensively drilled because it contains titanomagnetite ore deposits .
Previous geochronology
In general, the Mazury granitoids crosscut the norites and anorthosites of the complex, but their actual crystallization ages are poorly constrained. Depciuch et al. (1975) (Wiszniewska, 2000) . Re Á/Os data on titanomagnetite and sulfide ores from Suwalki yielded isochron ages of 15599/37 and 15569/94 Ma (Stein et al., 1998; Morgan et al., 2000) . Claesson et al. (1995) dated quartz monzonites at 15029/2 Ma (Goldap drill core) and at 14999/4 Ma (Bartoszyce drill core) using U Á/Pb on zircon.
Sampling and analytical techniques
Four deep drillholes were chosen for sampling the felsic rocks (Figs. 2 and 3): Boksze-1 at a depth of 1466 m (23810?25ƒE, 54810?54ƒN, 13 km northwest of village Sejny); Krasnopol-6 at a depth of 1353.5 m (23814?E, 54807?16ƒN, 10 km west of village Sejny); Goldap-1 at a depth of 1648.5 m (22820?E, 54825?N) and Bartoszyce-1 at a depth of 2141.5 m (20850?E, 54830?N) . At Boksze and Krasnopol the crystalline basement is overlain by Triassic rocks, at Goldap and Bartoszyce by Cambrian sediments (Fig. 3) .
Several samples from each four drill cores were selected for geochemical and microscopic investigation. Twenty-one whole-rock samples were analyzed for major and trace elements: six from Goldap-1, four from Bartoszyce-1, seven from Krasnopol-6 and four from Boksze-1. Ten samples from Bartoszyce and Goldap were analyzed for the rare earth elements (REE). Major and trace elements were determined by XRF at the Geochemical Laboratory of the Polish Geological Institute in Warsaw using a Philips PW 2400 Rtg spectrometer (standard borate melting method). The REE contents were analyzed by the ICP/MS method using a VG elemental PQ2 Plus spectrometer at the University of Liége, Belgium.
For 40 Ar Á/ 39 Ar analysis, biotites were separated by crushing, sieving, magnetic separation (Frantz) and handpicking. The fractions obtained were cleaned by using ultrasonic treatment successively in alcohol, acetone and H 2 O. Single grain samples were wrapped in aluminumfoil and irradiated at the McMaster nuclear reactor in Ontario (Canada) for 60 h. The monitor used was the MMhb-1 hornblende standard (Alexander et al., 1978) with a recommended age of 520.49/1.7 Ma (Samson and Alexander, 1987) . Analyses of approximately 1 mm size single grains were carried out using a LEXEL 3500 continuous 6 W argon-ion laser for step-wise heating and a MAP 215-50 noble gas mass spectrometer equipped with a Nier source and a Johnston MM1 electron multiplier for the mass analyses at the Université Montpellier II, France. A detailed description of the method is given by Monie et al. (1994 Monie et al. ( , 1997 . The measured isotope ratios were corrected for total system blanks, atmospheric contamination, effects of mass discrimination, irradiation induced mass interference due to Ca and Cl and radioactive decay of 37 Ar and 39 Ar. The age calculation is based on the constants quoted in Steiger and Jäger (1977) and was performed according to McDougall and Harrison (1988) . The reported 1s-errors for plateau and total gas ages include the uncertainties of the monitors and their 40 Ar/ 39 Ar ratios.
For UÁ/Pb analyses, samples from three of the drill cores (Bartoszyce, Krasnopol, Boksze) were selected. After removal of weathered surfaces, the granitoid samples were crushed and sieved. Heavy mineral concentrates were obtained using bromoform and a magnetic separation (Frantz). Zircons, free of inclusions, were selected for isotopic analyses. The zircons were abraded 6 Á/24 h with pyrite and washed with HNO 3 and 2 N HCl in an ultrasonic basin. Dissolution and separation of U and Pb were carried out after Krogh (1973) . Single zircons were mixed with a 235 UÁ/ 205 Pb spike in a teflon vessel within an autoclave, and digested over 6 days at 180 8C with 24 N HF. After removal of the SiF 4 and excess HF at 80 8C, the samples were treated for 1 day at 180 8C with 3 N HCl. The U Á/Pb separation was carried out with 80 ml columns containing an ion-exchange resin (Bio-Rad, AG 1)/8, 100Á/200 mesh) in a stepwise eluation process. The isotopic ratios were measured with a Finnigan MAT 261 solid-source mass spectrometer in multi-collector static mode simultaneously with ion-counting system for 204 Ludwig (1980) using the program PbDat (Ludwig, 1991) . Ages were calculated using the decay constants of Steiger and Jäger (1977) and Jaffey et al. (1971) . Regression lines and concordia diagrams were constructed using the program Isoplot (Ludwig, 1999) .
Sample description
Petrography
The studied granitoid rocks represent petrographically two groups: monzodiorites and granodiorites from the Krasnopol-6 and Boksze-1 boreholes in the southern part of the Suwalki anorthosite massif, and quartz monzonites from the Goldap-1 drillhole in the central part of the complex and the Bartoszyce-1 drillhole in the western part of the Ketrzyn anorthosite massif (Fig. 2) . The coarse grained, porphyritic quartz monzonites (Fig. 9 , photos 1 and 2) are petrographically and geochemically similar to the Fennoscandian rapakivi granites, commonly containing K-feldspar megacrysts (microcline and microcline microperthite) mantled by plagioclase. They are pinkish gray and comprise plagioclase (oligoclase Á/ andesine), K-feldspar, myrmekite, biotite, hornblende, titanite (as rims around opaque minerals), FeÁ/Ti oxides and accessory apatite, zircon, monazite and allanite. The dioritic Á/granodioritic rocks of Krasnopol-6 and the monzodioritic Á/monzonitic rocks of Boksze-1 are typically medium grained, grayish and show a slight magmatic foliation. They are composed of plagioclase, Kfeldspar, quartz and biotite, amphibole, pyroxene, FeÁ/Ti oxides, titanite and apatite. This group of rocks generally lacks the textural characteristics of the typical Finnish rapakivi granites, but show similar geochemical A-type characteristics.
The Goldap-1 sample is a granodiorite/monzodiorite and is composed of plagioclase, microcline, myrmekite, quartz and fine-grained biotite, hornblende, titanite, magnetite, ilmenite and apatite. Titanite commonly overgrows magnetite and ilmenite at expense of biotite. Zircons are mainly found within mafic minerals (Fig. 9 , photos 5 and 6).
The Boksze-1 samples are monzodiorites and granodiorites composed of plagioclase, pyroxene, magnetite, biotite, with minor quartz and Fe Á/Ti oxides (magnetite and ilmenite). Small zircon grains are abundant in magnetite but also large, single zircons are commonly present. The monzodioritic variety contains abundant pyroxene, some biotite and myrmekite, quartz and apatite. Bigger plagioclase phenocrysts include Fe Á/Ti oxide, quartz and biotite grains. No titanite has been found.
The sample Krasnopol-6 is a porphyritic granodiorite/monzodiorite. The mafic mineral assemblage ( Â/25 vol.%) comprises hornblende, biotite and magnetite. Titanite occurs typically as rims around magnetite. Zircon is present abundantly in biotite, but also in hornblende. Needle-like apatite is an ubiquitous accessory phase. Phenocrysts of plagioclase (diameter up to Â/0.5 cm) are larger than K-feldspars.
The rocks from Bartoszyce drillhole are mainly porphyritic quartz monzonites. The sample Bartoszyce-1A is a quartz monzonite composed of Kfeldspar (microcline), plagioclase, abundant myrmekite, quartz, biotite, minor clinopyroxene and Fe Á/Ti oxides. The accessory minerals are apatite, zircon, typically included in magnetite, overgrown by titanite. Some large K-feldspars are overgrown by plagioclase (Fig. 9 , photos 3 and 4).
Geochemistry
Major and trace element composition of the studied rocks are presented in Table 1 and REE contents of the samples from Bartoszyce and Goldap boreholes are shown in Table 2 . The rocks show a clearly defined trend, typical of the rapakivi granites, with low MgO, CaO, Al 2 O 3 and Sr, but high K 2 O (4Á/7.5%), Rb (64 Á/192 ppm), Zr (412 Á/1316 ppm), Hf, Th, U and REEs (cf. Rämö and Haapala, 1995) .
The SiO 2 content in the monzodiorite Á/granodiorite suite ranges from 50.3 to 53.1% for the Boksze-1 samples and from 51.6 to 61.1% for the Krasnopol-6 rocks, while total alkalis for both range from 5 to 9%. The quartz monzonite suite from Goldap-1 and Bartoszyce-1 boreholes contain 60Á/65% of SiO 2 and 6Á/9% of Na 2 O'/K 2 O. These two suites, including the basic samples, show the major element characteristics of the potassic (shoshonitic) series: Na 2 O'/K 2 O !/5 and K 2 O/Na 2 O !/1. A remarkable feature of all Mazury rocks is high content of P 2 O 5 (0.4 Á/1.3%). TiO 2 ranges from 0.7 to 2.6%, Fe 2 O 3 (total iron) is between 3.6 and 7.3% for Bartoszyce and Goldap area and between 7.7 and 13.9% for Krasnopol and Boksze. The Sr content of the investigated four regions have an average value of about 380 ppm. Vanadium and Zn are compatible elements, showing constant decrease with SiO 2 . The Zr content is generally between 440 and 780 ppm (average 550 ppm) and shows a compatible trend for all four regions; only the Bar-6 sample has an exceptionally high Zr content of 1316 ppm, this rock differs from the other rocks from Bartoszyce.
All Mazury rocks are subalkaline. In the agpaitic index versus 10 0001Ga/Al diagram, they generally plot in the field of A-type granites ( Fig. 4a ) and partly overlap with the field of the typical Finnish rapakivi granites (cf. Rämö and Haapala, 1995) . The FeO1/(FeO1'/MgO) in Mazury granitoids is moderately high (Fig. 4b) . Overall, the monzodiorites from Krasnopol and Boksze are compositionally similar to the deep-level mangeritic members of the North American rapakivi granitoids, and the Goldap and Bartoszyce granitoids approach the Australian rapakivi granites (cf. Rämö and Haapala, 1995) . Most of our rocks are metaluminous (Fig. 4c) , only one sample plots close to the line separating metaluminous and peraluminous fields. With the exception of the Krasnopol samples that plot into the volcanic arc granite field of the Rb versus Y'/Nb diagram (cf. Pearce et al., 1984) , all other granitoids fall in the within plate granite field (Fig. 4d) . The Mazury rocks are thus geochemically classified as A-type, within-plate granites. The samples from Bartoszyce and Goldap boreholes are enriched in the light REE (LREE) ( Table 2 , Fig. 5 ) and share this character with the classic rapakivi granites (Rämö and Haapala, 1995) .
Geochronology
Ar Á/Ar geochronology
Single grain step-wise heating analyses were carried out on biotites from three drill cores. Biotite of a quartz monzonite from the Bartoszyce drill core revealed an age spectrum with increasing ages in the first low-temperature steps followed by oscillating age steps between 1371 and 1424 Ma (Table 3) , and yielded an integrated age of 1395.69/8.4 Ma (1s error, Fig. 6a ). The medium-temperature steps represent the best-defined part of the spectrum and give a calculated age of 1390.49/8.1 Ma (1s error) for 44% of 39 Ar released. The age spectrum of biotite of a diorite sample from the Boksze drill core displays irregular lowtemperature steps followed by a roughly defined age plateau at 1432.89/8.4 Ma (80% of 39 Ar released). An age of 1436.19/8.5 Ma (1s error) is calculated for 64.5% of the 39 Ar released on the most concordant portion of the spectrum including medium-to high-temperature steps (Fig. 6b) .
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medium-temperatures revealed an age plateau at 1425.09/8.2 Ma (1s error) for 64% of 39 Ar released (Fig. 6c) .
U Á/Pb geochronology
The UÁ/Pb analytical results of the single zircons and the titanite fractions are given in Table 4 
Bartoszyce
Zircons 1 (unabraded) 2 and 3 from the Bartoszyce quartz monzonite define a concordia age of 15229/2 Ma (2s, MSWD0/1.3; Fig. 7a ; Table 4 ). Zircon 4 with a relatively low U content (83.3 ppm) is 1% discordant and zircon 5 with a high U content (1371 ppm) is highly discordant (Table 4 ). The data points scatter around a line that intersects the concordia curve at 3359/20 and 15229/11 Ma. The concordia age of 15229/2 Ma is interpreted as the crystallization age of the zircons as they display typical magmatic zoning (Fig. 10) . Because no subsequent high-grade overprint has occurred in the area, this age is considered as the intrusion age of the Bartoszyce pluton. The U Á/ rich zircon 5 lost Pb owing to higher degree of radiation damage. The lower intersection with the concordia at 3359/20 Ma may be attributed to a later Pb-loss or is meaningless.
Krasnopol
Zircons 6 (unabraded), 7, 8 and 9 from the Krasnopol monzodiorite define a discordia with a high MSWD of 5 and concordia intercepts at 15169/10 and 5679/86 Ma (Fig. 7b) . The discordance of the zircons shows a positive correlation with the U content that ranges from 86.6 to 1491 ppm (Table 4) . Zircon 6 is 1% reverse discordant, Compston et al., 1995) .
Titanite fractions from the Krasnopol monzodiorite plot close to the concordia curve at Â/1500 Ma (Fig. 7c) . Titanite fraction 10 is concordant at Â/1510 Ma (Table 4) and fractions 11 and 12 are 2.8 and 2.2% discordant, respectively. Because of the relative low discordance, the mean 207 Pb/ 206 Pb age of the titanites, 15269/11 Ma, can be considered as their crystallization age. The titanite fractions plot on the discordia defined by the zircons (cf. Fig. 7b ).
Boksze
Zircons 13, 14 and 15 from the Boksze diorite define a discordia line with an upper intercept age of 15119/2 Ma and a lower intercept age of Á/609/ 13 Ma (Fig. 7d) . Zircon 15, with 121.9 ppm of U, shows the highest degree of discordance. The unabraded zircon 14 is concordant at 15119/2 Pearce et al. (1984) . Abbreviations: syn-COLG, syn-collisional granite; VAG, volcanic arc granite; WPG, within-plate granite; ORG, ocean-ridge granite. Fig. 5 . Chondrite-normalized REE patterns from samples from Bartoszyce and Goldap. Grey field displays a mean pattern for rapakivi granites after Rämö and Haapala (1995) . Ma and the abraded zircon 13 shows slight reverse discordance (0.3%; Fig. 7d ). Together, the two zircons define an concordia age of 15129/1.1 Ma with a MSWD of 1.4. Zircon 16 with the lowest U content of 36.3 ppm has an age of 15679/8 Ma indicating inheritance. The concordia age of 15129/1.1 Ma is interpreted as the crystallization age of the diorite. The lower intercept age of the discordia line points to a later, probably recent, Pb-loss.
Discussion
U Á/Pb ages
An important feature of the rapakivi granites of the Mazury complex are the U Á/Pb zircon ages that are concordant independent of whether the zircons were abraded or not. This indicates that zircons with U contents up to Â/185 ppm are pristine without significant radiation damage during 1500 m.y. All zircons from the granitoids show primary magmatic zoning (Fig. 10) and grew with early magnetite. The concordant zircon ages are interpreted as the intrusion ages of the plutons. Zrsaturation temperatures calculated from the whole-rock data (Table 1) using the method of Watson and Harrison (1983) are 910Á/950 8C for Bartoszyce, 890 Á/920 8C for Boksze and 870Á/ 900 8C for Krasnopol. These are clearly below the closure temperature of the U Á/Pb system of zircon (Â/1000 8C; Mezger and Krogstad, 1997 Mezger and Krogstad (1997) ascribed partial Pb-loss in zircons during recrystallization to leaching or diffusion below 600 8C, with closed-system behaviour between 600 and 1000 8C. UÁ/Pb analyses from the Mazury granitoids are generally coherent with this model, but there are observations that cannot be explained by metamictization. Important for the discussion is the error on the U content of the single zircon analyses; these depend on the error of the zircon weight. The analyzed zircons had high weights (28 Á/117 mg), which explains why the errors are in most cases less than 1% (Table 4 ). All zircons of the Mazury granitoids show a positive correlation between discordance and U content. Silver and Deutsch (1963) ascribed Pb-loss in zircons to the grain size which correlates with U content. However, our analyses were performed using large single zircon grains, which rules out grain size as an important factor for partial Pb-loss and favours high U contents. The 90% discordant zircon 5 (Table 4) has a very high U content (1371 ppm) and is compatible with the idea of Pb-loss related to metamictization of high-U zircons under lowgrade conditions. The same is true for the zircons from Krasnopol with U contents between 87 and 1491 ppm. In the above cases, the high U contents caused damage of the crystal lattice during intervals of 1200 and 970 m.y. Zircon 15 of Boksze with low U content of 121.9 ppm is, surprisingly, 24% discordant. The rock shows no later overprint and had cooled below 300 8C at Â/1400 Ma. Zircons The U Á/Pb ages of the titanite fractions from Krasnopol can be interpreted in two different ways. In many igneous rocks, the UÁ/Pb titanite ages are interpreted as cooling ages, because titanite starts growing from a melt at temperatures higher than the U Á/Pb closure temperature (Â/600 8C; Heaman and Parrish, 1991) . In the Mazury granitoids, the titanites grew under subsolidus conditions around ilmenite or magnetite. If biotite was in contact with ilmenite, biotite was consumed by titanite (Fig. 9, photo 5 ). Because this displacement reaction occurred at Â/550 8C, the mean 207 Pb/ 206 Pb age of 15269/11 Ma of the three subconcordant titanite fractions can be considered as the crystallization age of the titanites under subsolidus conditions. This may correlate with contact metamorphism induced by the younger intrusions like the Boksze diorite.
Ar Á/Ar ages
If the Â/1525 Á/1510 Ma U Á/Pb zircon ages represent crystallization ages of the intrusions and the Â/1425 Ma Ar Á/Ar ages of Boksze and Krasnopol are cooling ages, then a relatively slow cooling rate of Â/5 8C/m.y. is implied as the time interval between zircon crystallization at Â/900 8C and the calculated biotite Ar Á/Ar ages is Â/100 m.y. However, the overall cooling rate may not have been linear. Taking the 11 m.y. error on the titanite age into account, the plutons between the Suwalki and the Sejny anorthosite massifs would have cooled from 900 to 600 8C in Â/11 m.y. indicating a relatively fast cooling rate of Â/27 8C/m.y. If we assume a closure temperature of 300 Á/350 8C for the KÁ/Ar biotite system and 600 8C for the UÁ/Pb titanite system, a cooling rate of Â/3 8C/m.y. is implied after the closure of the titanite UÁ/Pb system. Claesson et al., 1995) imply a Â/25 m.y. emplacement history for the felsic and intermediate rocks of the Mazury anorthosite Á/mangerite Á/charnockite Á/granite complex. There seems to be no correlation between the ages and the geochemical and petrographic composition of the granitoids. Diorite, granodiorite, quartz monzonite and monzonite plutons appear to have intruded at different times at different localities into the Palaeoproterozoic crust forming a 200 km long, E Á/W trending belt (Figs. 2 and 8) . The Re Á/ Os isochron ages of 15599/37 and 15569/94 Ma of the titanomagnetite and sulfide ores from the Suwalki anorthosite massif correspond within error to the UÁ/Pb ages of the felsic and intermediate rocks (Morgan et al., 2000) . The anorthosite intrusions may be somewhat older, because the granitoids crosscut the norites and anorthosites. The very low U content in the anomalously old (15679/8 Ma) zircon analysed from the Boksze diorite points to inheritance from a mafic rock.
Overall, the Mazury complex represents a polyphase pluton composed of anorthosite Á/norite intrusions and A-type granitoids. Granites of similar age, but with I-type geochemistry, have been encountered in Lithuania (e.g. Kabeliai, Gardasiai) and in Belarus. The Kabeliai complex has been dated at 15059/11 Ma (U Á/Pb zircon; Sundblad et al., 1994 ; see also Fig. 8 ) and is probably an eastward extension of the Mazury complex. Geochronologically, the Mazury complex correlates with the Ragunda rapakivi complex and several smaller complexes in central Sweden dated between 1530 and 1470 Ma (Persson, 1999) and the 1547 Á/1530 Ma Salmi rapakivi graniteanorthosite complex (Amelin et al., 1997) . These are in a peripheral position in the Palaeoproterozic metamorphic (Svecofennian) crust of the Fennoscandian Shield (Fig. 8) . Mesoproterozoic (15029/2 Ma) rift-related magmatism has also been reported from the Idefjorden terrane in southwestern Sweden (Å häll and Connelly, 1998) .
The classic rapakivi complexes (Wiborg, Riga) in the centre of the Svecofennian domain are older than the peripheral bodies (Salmi, Ragunda, Breven-Hällefors dike swarm, Mazury; Fig. 8 ). In particular, the rapakivi magmatism becomes progressively younger from the Wiborg complex in the north (1645 Á/1615 Ma; Alviola et al., 1999) through the Riga complex in Latvia (1584 Á/1574 Ma; to the Â/1550 Á/1500 Ma Mazury complex in the south (Fig. 8) . This age distribution is important for the current debate about the origin of the Mesoproterozoic rapakivi complexes. Å häll et al. (2000) correlated, in space and time, episodic mantle melting that produced the rapakivi magmatism to eastward dipping subduction zones of north-trending convergent plate margins. These temporal and spatial links are not supported by our data. The younging direction of the A-type granitoids is perpendicular to the younging direction of the island arcs and the proposed active margin (Fig. 8) . The E Á/W trending Mazury complex crosscuts the high-grade metamorphic belts and terrane boundaries that have been explained by northwest younging accretionary plate tectonics (Claesson et al., 2001 ). This suggests that the origin of the rapakivi magmatism is not related to convergent processes at distant active margins, but is best explained by mantle upwelling in an anorogenic setting (cf. Rämö and Korja, 2000) .
Conclusions
(a) The granitoids from the Mazury complex show geochemical affinity to the classic rapakivi granites and include a wide range of rock types (monzonite, quartz monzonite, quartz monzodiorite, granodiorite, diorite).
(b) The Mazury complex is a multiple anorthosite Á/mangerite Á/charnockiteÁ/granite suite that intruded, at Â/1525 Á/1500 Ma, as a 200 km long, EÁ/W trending belt into Palaeoproterozoic metamorphic crust. An inherited zircon from the Boksze diorite points to an 30 m.y. older, possibly mafic member of the Mazury complex.
(c) The UÁ/Pb ages of the Mazury A-type granitoids can be correlated with the Ragunda complex of central Sweden and the Salmi complex of Russia that are also related to major E Á/W (or NEÁ/SW) directed lithospheric discontinuities implying incipient or aborted rifting (Amelin et al., 1997) . (Puura and Flodén, 1999) . B Á/H, Breven Á/Hällefors dike swarm, Â/ 1530 Ma (Puura and Flodén, 1999) . I, Idefjorden terrane, 15029/2 Ma and 1503'/3/(/2 Ma (Å häll and Connelly, 1998). K, Kabeliai complex, 15059/11 Ma (Sundblad et al., 1994) . M, Mazury complex, 1525 Á/1499 Ma (this work and . Ra, Ragunda rapakivi complex, 1530 Á/1470 Ma (Persson, 1999) . Ri, Riga, 1584 Á/1574 Ma . S, Salmi rapakivi granite Á/anorthosite complex, 1546.7 Á/1530 Ma (Amelin et al., 1997) . W, Wiborg complex, 1645 Á/1615 Ma (Alviola et al., 1999) .
(d) After crystallization, the Mazury complex cooled rapidly from 900 to 600 8C. A Pb Á/Pb titanite age of Â/1525 Ma and an Ar Á/Ar biotite age of Â/1425 Ma point to slower subsequent cooling rates of Â/3 8C/m.y.
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